Chemicals: Natural graphite flakes with the average diameter of 200 meshes was purchased from Sigma-Aldrich Co. Ltd. (USA). Nickel acetate tetrahydrate (CoCl 2 ·4H 2 O), urea, lithium carbonate (Li 2 CO 3 ), nickel oxide (NiO, d=30nm), N-methyl-2-pyrrolidinone (NMP), potassium permanganate (KMnO 4 ), hydrogen peroxide (H 2 O 2 ), hydrochloric acid (HCl, 37%) and concentrated sulphuric acid (H 2 SO 4 , 98%) were analytical grade reagent received from Sinopharm Chemical Reagent Co. Ltd. (Shanghai, China), and used without any further purification.
tested the TGA of the Ni(HCO 3 ) 2 /GO in Ar and then in air atmosphere to get more accurate content of the carbon (rGO) in the Ni(HCO 3 ) 2 /rGO composite with the same heating rate of 10℃ min -1 up to 540℃. First, The TGA plot of Ni(HCO 3 ) 2 /rGO (Fig.S2c ) was conducted at a heating rate of 10 °C min -1 in Ar atmosphere from room temperature to 540 °C. The slight weight loss before 150 °C is attributed to the release of the physically absorbed water (-1.74 wt.%), and the later weight loss between 150 and 540 °C is assigned to the thermal decomposition of Ni(HCO 3 ) 2 (-32.4 wt.%). The total weight loss is 34.14% (1.74 % +32.4 %=34.14%). After the heat in Ar atmosphere, the TGA plot of the sample (Fig.S2d ) was conducted at a heating rate of 10 °C min -1 in air atmosphere from room temperature to 540 °C. The slight weight loss before 150 °C is attributed to the release of the physically absorbed water (-3.63 The CV curves (Fig. S3a) show that, in the first cycle, Ni(HCO 3 ) 2 electrode develops a broad cathodic reduction peak centered at 1.05 V, which can be attributed to the reduction of Ni 2+ to metallic Ni following equations 1. The subsequent cathodic reduction peak located at about 0.8 V might be contributed to the transfer from LiHCO 3 to Li x C 2 (x=0, 1, 2), which is probably catalyzed by in-situ generated Ni-nanocrystals, following Equations 2. The anodic peak at about 1.45 V is ascribed to the reversible transfer from Li x C 2 (x=0～2) to LiHCO 3 . However, in the first cycle, the anodic peak of Ni 2+ is low (at about 2.1V). It is different from Ni(HCO 3 ) 2 /rGO electrode.
After the first cycle, the Ni(HCO 3 ) 2 electrode only displays one cathodic peak and one anodic peak at about 0.5~1 V and 2.1 V, which are mainly ascribed to the oxidation-reduction of nickel.
In the subsequent cycle, we cannot see the peak of to Li x C 2 (x=0～2). It is indicated that the without GO at the same hydrothermal environment, it can be seen that the shape of Ni(HCO 3 ) 2 nanostructures in the Ni(HCO 3 ) 2 without GO is also cube-like. In the SEM and TEM (inset)
images of the Ni(HCO 3 ) 2 electrode cycled after 50 th cycle at 0.1 A g -1 (Fig. S3f) , it can be seen that the nanoparticles of pure Ni(HCO 3 ) 2 agglomeration and inefficient electrolyte-electrode contact.
Fig. S4
Electrochemical performance of the mixed Ni(HCO 3 ) 2 @rGO. (a) Cyclic voltammograms recorded at a scan rate of 0.1 mV s -1 ; (b) galvanostatic discharge/charge profiles of the 1 st , 2 nd , 10 th , and 50 th cycle at a current density of 0.1 A g -1 ; (c) rate capability at various current densities (from 0.1 A g -1 to 10 A g -1 ); (d) Nyquist curves of electrochemical impedance spectra before cycling, after 50 th cycle at a current density of 0.1 A g -1 ; (e) cycling performance at a current density of 1 A g -1 .
The sample fabricated by mechanically mixing rGO and Ni(HCO 3 ) 2 (denoted as Ni(HCO 3 ) 2 @rGO) according to the same ration as anodes were tested and compared with that of the 3D layered Ni(HCO 3 ) 2 /rGO. To better investigate the reaction kinetics improved by the special 3D structure of Ni(HCO 3 ) 2 /rGO composite electrode, the cyclic voltammetry (CV) and charge-discharge profiles of Ni(HCO 3 ) 2 @rGO are evaluated at a scan rate of 0.1 mV s -1 and 0.1 A g -1 in the voltage window of 0.01-3.0 V, respectively. As shown in Fig. S4a , in the first cathodic scan, a broad peak around 1.14 V can be clearly observed, which should be related to the reduction of Ni(HCO 3 ) 2 to
Ni and the formation of activated LiHCO 3 (Eq. (1)), as well as the formantion of solid electrolyte interface (SEI) layer. The subsequent cathodic reduction peak located at about 0.8 V might be contributed to the transfer from LiHCO 3 to Li x C 2 (x=0, 1, 2). The sharp peak located at 0.01 V indicates the inser-tion of lithium into graphene. The oxidation peaks cenctered at 0.6 V, 1.32 V and 2.18 V in the corresponding anodic scan are due to the extraction of lithium from graphene, Li x C 2 to LiHCO 3 , and the oxidation of Ni to NiO, respectively. In the subsequent cycles, the new cathodic peak of 1.45 V shifts to lower volatge 1.3V, the cathodic peak of 0.83 V shifts to higher volatge 0.86 V, and the cathodic peak of 1.14 V disppears, while the anodic peaks of 1.32 V and 2.18 V shift to 1.45 V and 2.45 V, respectively. The CV curves can not overlap to each other, indicating that the bad cycle stability. The galvanostatic charge-discharge (GCD) curves (Fig.S4b) of the Ni(HCO 3 ) 2 @rGO show high specific capacities of 2250 and 1510 mA h g -1 in the first discharge and charge process, respectively, with a 67.1% coulombic efficiency. In the first discharge profile, a long potential plateau appears about 1.25 V, two weak potential plateau around 0.9 V and 0.05 V, which can be ascribed to reduction of Ni(HCO 3 ) 2 to Ni, LiHCO 3 to Li x C 2 , and the insertion of lithium into graphene, respectively. In the first charge profile, the potential plateau located at 1.3 V and 2.1 V corresponds to Li x C 2 to LiHCO 3 , and the oxidation of Ni to NiO, respectively. In the subsequent cycles, the discharge and charge profiles still cannot overlap, which is consistent with the CV results. Comparing the rate (Fig.S4c) , EIS ( Since the GO films have confinement and hard template efficiency, the particle size of Ni(HCO 3 ) 2 nanocube is partly depend on the relative concentration of Ni 2+ . As we all known that the size of the nanoparticale has an important influence on its electrochemical performance. We prepared the Ni(HCO 3 ) 2 /rGO composites using different concentrations of nickel source at the same concentration of GO (1.5 mg mL -1 ). As the Fig. S6 shown, with increase of the nickel concentration, the sizes of the Ni(HCO 3 ) 2 nanocubes (Fig. S6a, b) seem to become little bigger on rGO films (Fig. S6d, e and Fig. S6g, h ). And the Ni(HCO 3 ) 2 nanocubes can not be efficiently wrapped by the rGO films in relative higher concentrations of nickel ion. The experimental results in the different concentractions of nickel ion tell us that the 0.02M sample (Fig. S6a, b ) displays the best rate property (Fig. S6c) , when it is compared with the samples of 0.04M (Fig. S6f ) and 0.06M (Fig. S6i) . 
